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0 This invention relates to a burglarproof device 
for a vehicle, which is adapted to prevent that the 
engine for a vehicle is started by unjust naeans such 
as a duplicate key. direct connection of electric 
wires, or the like, whereby the vehicle is stolen. 

The key cylinder lock (1)is comprised of an 
outer tubular member (2), and an inner tubular mem- 
ber (5) rotatably provided within the outer tubular 
member. A normal magnet key (7) having a magnet 
(Gl. 02) is inserted into the inner tubular member 
(5). 

In the outer tubular member, there is provided at 
least one switch member (11) which is turned ON 
when the normal key is inserted into the inner tubu- 
lar member. 

There is provided input signal discrimination 
means (12) for cutting off output signals to supply 
elements essential for the operation of an engine for 
a vehicle in the case of a key except for the normal 
magnet key using, as information, a power supply 
signal delivered from the power supply (20) through 
one or a plurality of switch members (11), 

In another embodiment, there is provided a cen- 
tral processing unit operative to discriminate be- 
tween presence and absence of power supply sig- 
nals respectively delivered from a plurality of switch 
members provided in the outer tubular member to 
deliver output signals to supply elements essential 
for the operation of the engine for vehicle only when 


the normal magnet key is inserted into the inner 
tubular member. 

Fig. 4 



CD 
cn 


9, 

Q 
CD 

o 


Rank Xerox (UK) Business Services 


1 


EP 0 464 278 A1 


2 


BACKGROUND OF THE INVENTION 

This invention relates to a burglarproof device 
for a vehicle. 

Conventionally, as the device of this kind, there 
is an embodiment disclosed in, e.g., Japanese Pat- 
ent Application Laid Open No. 5621. -89- This em*, 
bodiment essentially comprises a key switch unit 
having a key switch provided in a steering column 
on the vehicle side, a control unit for controlling 
starting of an engine, and a key unit adapted to be 
inserted into the key switch unit to permit the 
engine to be started. 

However, the above-mentioned embodiment 
has the following drawbacks recited below. 

(1) In the key unit and the control unit, transmit- 
ters each including a CPU for memorizing spe- 
cific codes set every respective vehicles are 
incorporated therein, respectively. Thus, such 
units are of complicated structure as a whole. 

(2) The key. unit includes therein a CPU,- and 
further includes a light emitting element, a plu- 
rality of contacts, and the like, that is, electronic 
elements are complicatedly combined in the key 
unit. For this reason, there is high possibility that 
the key unit becomes out of order. 

If the key unit itself has become out of order, 
there would occur an inconvenience such that the 
engine cannot be started by ant means by the key 
operation. 

SUMMARY OF THE INVENTION 


With the above-mentioned drawbacks with the 
prior art in view, an object of this invention is to 
provide a burglarproof device for a vehicle, which 
prevent an engine from being started by unfair or 
illicit means such as a duplicate key or direct 
connection of electric wires, etc., which can elimi- 
nate the inconvenience that the engine is unable to 
be started by troubles of the key itself and/or* 
troubles of the key cylinder lock, and which is 
unnecessary to take various procedures until start- 
ing of the engine. 

A burglarproof device for a vehicle according to 
this invention comprises a normal magnet key 
adapted to be inserted into a key cylinder lock for 
a vehicle, a switch member provided in the key 
cylinder lock, which is opened and closed In re- 
sponse to. insertion and detachment of the magnet 
key, and input signal discrimination means for cut- 
ting off output signals to supply elements essential 
for the operation of an engine for a vehicle In the 
case of a key except for the normal magnet key 
using, as information, a power supply signal deliv- 
ered from a power supply through the switch mem- 
ber. 

In another embodiment, there is provided a 


central processing unit (CPU) operative to discrimi- 
nate between presence and absence of power sup- 
ply signals respectively delivered from a plurality of 
switch members provided in the key cylinder lock 
5 to deliver output signals to supply elements essen- 
tial for the operation of the engine. for vehicle only 
when the above-mentioned normal magnet key is 
inserted into the key cylinder lock. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 


In the accompanying drawings: 

FIGS. 1 to 14 show a first embodiment of this 
invention. More particularly, FIG. l is a model view 
75 showing an arrangement of the first embodiment of 
this invention, FIGS. 2 to 5 are schematic explana- 
tory views showing essential parts of this invention, 
respectively. FIGS. 6 and 7 are explanatory views 
showing switch members of this invention, respec- 
20 lively, FIG. 8 is an electric block diagram of the 
first embodiment shown in FIG. 8. and FIGS. 9 to 
14 are explanatory views showing different modi- 
fied embodiments of the first embodiment, respec- 
tively. 

25 FIGS. 15 to 20 show a second embodiment of 

this invention. More particularly, FIG: 15 is a model 
view showing an arrangement of the second em- 
bodiment, FIGS. 16 to 19 are schematic explana- 
tory views showing essential parts of the second 

30 embodiment, respectively, and FIG. 20 is an elec- 
tric block diagram of the second embodiment 
shown in FIG. 15. 

DE SCRIPTION OF THE PREFERRED EMBODI- ' 
35 MENTS 

Preferred embodiments of this invention will be 
described in detail with reference to the attached 
drawings- 

40 FIGS. 1 to 14 show a first embodiment of this 

invention. 

In FIG. 1. reference numeral 1 denotes a key 
cylinder lock constituting a part of an ignition coil 
or a key switch 1A for a switch provided at a 

45 handle column of an automotive vehicle. This key 
cylider lock 1 is constituted, e.g., as shown in 
FIGS. 2 to 5. 

Namely, reference numeral 2 denotes an outer 
tubular member having a predetermined length. An 

50 outer hole 3 and an inner hole 4 communicating 
with each other and intersecting with each other 
are provided in the outer tubular member 2 from a. 
suitable portion of the outer circumferential portion 
toward the radial direction. In this embodiment, two 

55 penetration holes each comprised of outer hole 3 
and inner hole 4 are formed at a required interval. 

Reference numeral 5 denotes an Inner tubular 
member rotatably received over a predetermined 
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angular range within the outer tubular member 2. 
Grooves 6 of a suitable size are formed at portions 
corresponding to the above-mentioned penetration 
holes of the outer circumferential portion of the 
inner tubular member 5, respectively. At the central 
portion of the inner tubular member 5. respec- 
tively.. At the central portion of the inner tubular 
member 5. a key hole 8 corresponding to a key 
body 7a of a magnetic key 7 shown in FIG. 4 is 
opened. 

Reference numeral 9 denotes movable obstruc- 
tion elements each accommodated within both the 
inner hole 4 of the outer tubular member 2 and the 
groove 6 of the inner tubular member 5. In this 
embodiment, a plurality of magnet pin tumblers 9a 
and 9b are used. Each movable obstruction ele- 
ment 9 is biased toward the groove 6 of the inner 
tubular member by a spring member 10 having a 
relatively weak spring force fitted into the inner 
hole 4 of the outer tubular member in a locked 
state or before the magnet key 7 is inserted. This 
magnetic key 7 is comprised of a key body 7a 
inserted into the key hole and a holding portion 7b 
integrally formed with the key body 7a. As shown 
in FIG. 4, a plurality of magnets gl and g2 are 
embedded at the upper side portion of the key 
body 7a with a predetermined spacing there- 
between. The polarities of these plural magnets gl 
and g2 may be arbitrarily combined. 

Reference numeral 1 1 denotes a -switch mem- 
ber which is provided in the key cylinder lock 1 of 
the key switch 1A for an ignition switch, and which 
is opened and closed in dependency upon the 
insertion into the key hole 8 of the magnet key 7 
and the detachment therefrom. In this embodiment, 
as shown in FIG. 4, for this purpose, there is 
provided a magnetic responsive switch which de- 
tects that the movable obstruction element 9 jumps 
up against the spring force of the spring member 

10 from the groove 6 of the inner tubular member 
by insertion of the magnet key 7 and becomes 
close to the switch, whereby the magnetic respon- 
sive switch is brought into a closed state. As the 
magnetic responsive switch 1 1 , there may be used, 
e.g.. a switch member 11A comprising a fixed 
contact piece 11 a as a fixed contact and a movable 
contact piece lib as a movable contact as shown 
in FIG. 6 or a magnetic responsive lead switch 11 B 
as shown in FIG. 7. 

In this embodiment, switch members 11 using 
a magnetic responsive switch are' suitably assem- 
bled into a plurality of outer holes 3 of the outer 
tubular member 2 as . shown in FIGS. 2 to 4, 
respectively. Respective switch members 1 1 and 

1 1 are connected in series and are protected by a 
cover member (not shown). 

Reference numeral 12 denotes input signal dis- 
crimination means operative to cut off output sig- 


nals to supply elements essentia! for the operation 
of an engine for a vehicle in the case of a key 
except for the normal magnet key 7 using, as 
information, a power supply signal delivered from a 
5 power supply; e.g.. a battery 20 mounted in the 
vehicle which will be described later in this em- 
bodiment. As the input signal discrimination means 
12. e.g.. an AND circuit may be used. 

In this embodiment, as shown in FIG, 8, the 

70 AND circuit 12 is connected between the switch 
member of the key cylinder lock l and a control 
unit 14 including a main GPU 13 for controlling the 
drive of the engine. One input terminal of the AND 
circuit 12 is connected to the switch member 11 

75 side, and the other input terminal thereof is con- 
nected to the terminal side of the ignition coil or 
the ignition switch. Further, the output terminal of 
the AND circuit 12 is connected to the input termi- 
nal of the main CPU 13, 

20 Reference numeral 15 denotes a fuel injection 

unit, reference -numeral 16 an engine ignition unit, 
•and reference numeral 17 respective essential ele- 
ments such as a capacitor. These components are 
connected to the CPU 13 of the control unit 14. 

25 respectively. As long as outputs from the above- 
mentioned essential supply elements are not deliv- 
ered to the engine, the engine is not operated. 
Further, reference numeral 18 denotes an essential 
element such as a fuel injection pump connected 

30 between the AND circuit and the control unit 1 4 for 
engine especially in the case of a diesel engine. As 
long as this element is not activated, the engine is 
not normally operated. ' ' 

In addition, reference numeral 19 denotes a 

35 starter motor connected through the key switch 1A 
and the magnet switch, and activated by a rota- 
tional operation of the magnet key 7 using the 
battery 20 mounted in the vehicle as a power 
supply. 

40 In the above construction of the first embodi- 

ment, as shown in FIGS. 2 and 3, before the 
magnet key 7 is inserted into the key hole 8 of the 
key cylinder lock 1, a plurality of magnet pin tum- 
blers 9a and 9b each serving as a movable pb- 

45 struction element are thrust by the spring members 
10. so they are positioned within the grooves 6 and 
a plurality of magnetic responsive switches 1 1 each 
serving as a switch member are in a closed, state; 
respectively. 

50 On the other hand, as shown in FIGS. 4 and 5. 

■ when the normal magnet key 7 is inserted into the 
key hole 8 of the key cylinder lock 1, magnetic 
•forces of the magnets gl and g2 embedded in the 
magnet key 7 are exerted on corresponding mag- 

55 netic pin tumblers 9a and 9b having the same 
polarity, respectively. As a result, the magnetic pin 
tumblers 9a and 9b jump upwardly against the 
spring force of the spring members 10 from the 
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grooves 6. and become close to the magnetic 
responsive switches il. respectively. Thus, respec- 
tive, magnetic responsive switches 1 1 detect such 
changes and are brought into a closed state, re- 
spectively. As a result, a power supply signal is 
delivered, from the battery 20 mounted in the ve- 
hicle as a power supply to the AND circuit i2 
through these magnetic responsive switches 1 1 - 

• It is to be noted that as long as the magnet key 
is inserted into the key hole, even if the magnetic . 
key 7 is rotationally moved, since respective mag- 
net pin tumblers 9a and 9b are supported on the 
outer circumferential surface of the inner tubular 
member 5. the above-mentioned state is continued. 

An output signal produced as the result of the 
fact that the magnet key 11 is rotationally moved, 
so the key switch lA is passed through the "ON" 
position is inputted to the AND circuit 12. This AND 
circuit 12 discriminates that both signals are input- 
ted at the same time to deliver an output signal to " 
the control unit 14 for engine! Thus, the control unit 
14 drives and controls the ignition unit 16. the fuel 
injection unit 15 for engine, and the like to set the 
starter motor 19 at the position. of "ST", whereby 
the starter motor 19 is rotated and the engine is 
started. 

On the other hand, in the case where a key 
except for the normal magnet key 7 is inserted into 
the key hole 8 of the key cylinder lock 1. the 
movable obstruction element 9 does not entirely 
move, or all magnet pin tumblers 9a and 9b do not 
jump up. As a result, the magnetic responsive 
switch 1 1 is not entirely brought into a closed state, 
or all magnetic responsive switches li are not 
brought into a" closed state. Accordingly, a power 
supply signal is not delivered from the power sup- 
ply 20 to the AND circuit 12 through the switch 
member 1 1 . Therefore, even if a procedure is taken 
to rotate the magnet key 7 to start the starter motor 
19. no output signal is delivered from the AND 
circuit 12 to the control unit 14, with the result that 
the engine is not started. 

A different modified embodiment of the above- 
mentioned first embodiment of this invention will 
now be described. The same or similar reference 
numerals are attached to the same portions as 
those of the first embodiment, respectively, and 
their repetitive explanation will be omitted. 

In the embodiment shown in FIGS. 9 to 14. the 
structure of a key cylinder lock ia mainly differs 
from that of the above-described embodiment of 
this invention. 

Namely, reference numeral IB denotes a key 
switch for an ignition switch and reference numeral 
la a key cylinder lock. This key cylinder lock la 
essentially comprises an outer tubular member 2a. 
- an inner tubular member 5a rotatably provided 
within the outer tubular member 2a. and driver pins 


26 adapted to thrust movable pins 25 provided in 
the outer tubular member 2a and provided in the 
inner tubular member 5a by spring members 10a 
in a radial direction of the key hole 8.a for a magnet 

5 key 7A at all times. At suitable portions of thin 
thickness of the outer tubular member 2a. there are 
formed a plurality of penetration holes 27 adapted 
so that a plurality of magnetic responsive switches 
lie each serving as a switch member can be 

JO fitted. 

Further different point is that, as shown in 
FIGS. 13 and 14. signal hold means 28 for tem- 
porarily holding an output signal delivered to the 
AND circuit as input signal discrimination means 
75 12a is provided between the key switch IB and the 
AND circuit l2a. 

In the above-mentioned construction, when the 
normal magnet key 7A is inserted into the key hole 
8a of the key cylinder lock la. respective magnetic 
20 responsive switches 11G (31) and llC (82) of the 
key switch IB are turned ON, Thus, the relay of 
the signal hold means 28 is turned ON. 

When the magnet key 7 is rotated, since the 
magnets gl and g2 of the magnet key 7A are away 
25 from the magnetic responsive switches 11 C (Si) 
and lie (S2). these switches are turned OFF, but 
the relay of the signal hold means 28 holds an 
output signal from the magnetic responsive switch 
110 side as it is. As previously described, when 
the key switch i B is passed through the position of 
"ON", the -switch S3 is turned ON. By a current on 
the signal hold means 28 side and a current in the 
switch S3 on the key switch IB side, the AND 
circuit 12A .becomes operative to deliver its output 
35 signal to a control un'rt I4a for engine. 

On the other hand, when a push button 29 for 
drawing out a key provided in the handle column 
shown in FIGS. 13 and 14 at the time of drawing 
out the magnet key 7A from the key cylinder lock 
40 la is pushed down, the switch S4 interlocking with 
the push button 29 is turned ON. As a result, the. 
relay of the signal hold means 28 is turned OFF. 
Until the magnet key 7A is inserted into the key 
cylinder lock la next time and the magnetic re- 
45 sponsive switches SI and S2 are turned ON for a 
second time, the relay of the signal hold means 28 
is kept in an OFF state. 

Accordingly, also in this embodiment, when the 
normal magnet key 7A is used, an output signal is 
50 delivered from the AND circuit to the control unit 
14a for engine. Thus, when the starter motor is 
activated, the engine is started. On the other hand, 
in the case of a key except for the normal magnet 
key 7A, even if the starter motor is activated, the 
55 engine is not started. 

It is to be noted that the supply elements 
essential for the operation of the engine should be 
taken as units or members which would fail to 
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normally operate the engine if there is lacking in 
any one of them, such as, for example, ignition 
unit, fuel injection unit for engine, fuel pump, starter 
motor, and the like. 

Accordingly, an arrangement may be em- 
ployed such that an AND circuit 12 is provided in 
the electric circuit between the switch member 1 1 
of the key cylinder lock l and the starter motor 19 
in order that the starter motor 19 is not activated 
even if the magnet key is rotated and an output 
signal is thus delivered to the control unit. 

A second embodiment of this invention shown 
in FIGS. 15 and 20 will now be described in detail. 

In explanation of this embodiment, the same 
portions as those of the above-mentioned first em- 
bodiment will be briefly described. 

Reference numeral 51 denotes a key cylinder 
lock. Reference numeral 52 denotes an outer tubu- 
lar member including an outer hole 53 and an inner 
hole 54. Five penetration holes in total each com- 
prised of outer- hole 53 ^and inner hole 54 are 
formed. Reference numeral 55 denotes an inner 
tubular member including grooves 56 and a key 
hole 58 corresponding to a key body 57a of a 
magnet key 57. Reference numeral 59 denotes a 
movable obstruction element. In this embodiment, 
three magnet pin tumblers 59a. 59b and 59c are 
used. For convenience of explanation, penetration 
holes are respectively labeled "1", "2'\ "3". "4" 
and "5" in order from the left side when the state 
of FIG. 16 is taken as a criterion. The magnet pin 
tumbler 59a is inserted into the penetration hole 
T', any magnet pin tumbler is not into the pene- 
tration hole "2" and "3". and other magnet pin 
tumblers 59b and 59c are inserted into the penetra- 
tion holes "4" and "5", respectively. 

Thus, specific codes stored and set into a 
specific code memory circuit which will be de- 
scribed later are determined in dependency upon 
whether magnet pin tumblers are all inserted into 
respective penetration holes, or which penetration 
hole or holes should contain there into a magnetic 
pin tumbler or tumblers and which penetration hole 
or holes should be empty. It is to be noted that 
since the magnet pin tumbler serves as a movable 
obstruction element, it is desirable to insert an 
arbitrary element into any one of respective pene- 
tration holes. Meanwhile, these movable obstruction 
elements 59 are biased toward the grooves 56 of 
the inner tubular member by spring members 60 
having a relatively weak spring force provided in 
the inner holes 54 of the outer tubular member in a 
locked state or before the magnet key 57 is in- 
serted, respectively. 

The magnet key 57 is comprised of a key body 
57a inserted into the key hole, and a holding por- 
tion 57b integrally formed with the key body 57a. 
As shown in FIG. 18, at the upper side portion of 


the key body 57a, a plurality of magnets, five 
magnets gl. g2, g3. g4 and g5 in total in this 
embodiment, are embedded with a predetermined 
spacing therebetween. The polarities of these plural 
5 magnets gl to g5 may be arbitrarily combined, 

FReference numerals 61 denote a plurality of 
switch members each including at least a magnetic 
responsive switch provided in the key cylinder lock 
51 of the key switch 1C and opened and closed in 

70 dependency upon insertion into the key hole 58 of 
the magnet key 57 and detachment therefrom, re- 
spectively. In . this embodiment, as shown in FIG. 
18, these switch embers are provided in correspon- 
dence with the number of outer holes 53 of the 

15 outer tubular, member 52 and are suitably assem- 
bled into the outer holes 53, respectively. When a 
movable obstruction element 59 jumps up against 
the spring force of the spring member 60 from the 
groove 56 of the inner tubular member and be- 

20 comes close to the magnetic responsive switch, 
the magnetic responsive switch detects this, where- 
by it is brought into a closed' state. The magnetic 
responsive switch is the same structure as that of 
the first embodiment of this invention. Namely, a 

25 switch 11A using a fixed contact piece 1 la as a 
fixed contact and a movable contact piece 1 1b as a 
movable contact as shown in FIG. 6. or a magnetic 
responsive lead switch 11B as shown, in FIG. 7 
may be used. 

30 In this embodiment, switch members 61 using 

at least magnetic responsive switch 1 1 B are suit- 
ably assembled into a plurality of outer holes 53 of 
the outer tubular member as shown in FIG. 16 or 
18. and respective switch members 61 are con- 

35 nected in parallel with an information receive dis- 
crimination circuit which will be described later, 
and are protected by a cover member (not shown). 

Reference numeral 62 denotes an information 
receive discrimination circuit connected in parallel 

40 with the plural switch members 61 as shown in 
FIG. 20 and for carrying out a receive discrimina- 
tion with respect to presence and absence of pow- 
er supply signals respectively delivered from these 
switch members 61. This information receive dis- 

45 crimination circuit 62 can discriminate between 
presence and absence of a power supply signal by 
so called binary rotation using logic values indicat- 
ing respective two logical states, e.g., "1" when the 
circuit 62 has received a power supply signal, and 

50 "0" when it does not receive a power supply sig- 
nal. Accordingly, in the case of this embodiment, 
electric signals of "1", "0", "0". "T* and "1" are 
delivered through connection cords from the switch 
members 61 to the information receive discrimina- 

55 tion circuit 62, respectively. Thus, the information 
receive discrimination circuit 62 discriminates "a 
specific value" on the basis of these electric sig- 
nals. 
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Respective switch members 61 are electrically 
connected to a battery 63 mounted in a vehicle. 
Thus, the above-mentioned power supply signals 
are delivered using the battery 63 mounted in 
vehicle as a power supply. 

Reference numeral 64 denotes a specific code 
memory circuit for memorizing specific codes cor- 
responding to combinations of open and closed 
states of the above-described switch membmers 
61. These specific codes of the specific code 
memory circuit 64 are memorized and set in cor- 
respondence with the function that the information 
receive discrimination circuit 62 discriminates "a 
certain specific value", by two logic values of '^l" 
and "0". 

Accordingly, since magnet pin tumblers 59a, 
59b and 59c assembled into the penetration holes 
of the key cylinder lock 51 are the first, fourth and 
fifth tumblers when counting from the left side in 
FIG. 18 in this embodiment- electric signals of "1". 
"0"/ "0", "1", and "1" are delivered, from- the 
respective switch members 61 to the information 
receive discrimination circuit 62. Thus, "a specific 
value" based on such a binary notation is referred 
to as a specific code. 

Reference numeral 65 denotes an information 
collative judgment circuit for making a comparison 
and judgment as to whether or not "a specific 
value" as an information signal that the information 
receive discrimination circuit 62 has discriminated 
and "a specific code" as storage information that 
the specific code memory circuit stores therein are 
in correspondence with each other. 

Reference numeral 66 denotes a central pro- 
cessing unit (CPU) operative to deliver output sig- 
nals to respective supply elements essential for the 
operation of the engine for vehicle only when it has 
received, from the information collative judgment 
cirucit 68, the correspondence signal that an in- 
formation signal and storage information are in 
correspondence with each other. As. shown in 
FIGS. 15 and 20. an AND circuit 67 is connected to 
the CPU 66. In this embodiment one input terminal 
of the AND circuit 67 is connected so that it can 
receive a correspondence signal from the informa- 
tion collative judgment circuit 65 based on informa- 
tion signals on the side of respective switch mem- 
bers 61. and the other input terminal of the AND 
circuit 67 is connected so that it can receive an 
output signal from an ignition coil of the key switch 
1C or an ignition switch through ' the connection 
cord 68. 

Reference numeral 69 denotes a fuel injection 
unit, reference numeral 70 an engine ignition unit, 
and reference numeral 71 respective essential ele- 
ments such as a capacitor. These components are 
respectively connected to the CPU 66. In addition, 
reference numeral 72 denotes a starter motor. 


In the above construction, as' shown in FIGS. 
16 and 17, before the magnet key 57 is not in- 
serted into the key hole 53 of the key cylinder lock 
51. a plurality of magnet pin tumblers 59a. 59b. and 

5 59c each serving as the movable obstruction ele- 
ment 59 are thrust by the spring members 60, so 
they are positioned within the grooves 56 of the 
inner tubular member, respectively, and a plurality 
of magnetic responsive switches 11 B each serving 

10 as the switch member 61 are in an open state. 

Thus, as shown in FIGS. 18 and 19. where the 
normal, magnet key 57 is inserted into the key hole 
58 of the key cylinder 51. magnetic "forces of 
magnets g1. g4 and g5 embedded in the magnet 

;5 key 57 are exerted on corresponding magnet pin 
tumblers 59a, 59b and 59c having the same polar- 
ity, respectively. As a result, the magnet pin tum- 
blers 59a, 59b and 59c jump upwardly against the 
spring force of the spring members 60 from the 

20 grooves 56 of the inner tubular member 55. and 
become close to magnetic responsive switches . 
nB, respectively. Thus, these magnetic responsive 
switches nB detect such changes, whereby they 
are brought into a closed state, respectively. As a 

25 result, power supply signals are delivered from the 
battery 63 mounted in. vehicle as a power supply to 
the information receive discrimination circuit 62 
through these magnetic responsive switches 1 1 8. 
respectively. 

30 Responding to. this, "a specific value" that the 

information receive discrimination circuit 62 has 
discriminated is delivered to the information col- 
lative judgment circuit 65 through the CPU 66. The 
information collative judgment circuit 65 inquiries 

35 the specific code memory circuit 64 of whether or 
not the corresponding information signal is in cor- 
respondence with storage information therein to 
make a comparative collation to deliver an output 
signal to the CPU 66 only when the both informa- 

40 tion are in correspondence with each other. When 
the CPU 66 receives a correspondence signal from 
the information collative judgment circuit 65, it de- 
livers output signals to respective supply elements 

69. 70. and 71 essential for the operation of the 
45 engine for vehicle. . 

When the magnet key 57 is rotationally moved, 
so the key switch IC is passed through the "ON" 
position, an output signal on the ignition coil side is 
inputted to the AND circuit 67, etc. through the 

50 ' connection cord 68 and the CPU 66. The AND 
circuit 67 discriminates that the output signal on 
the ignition coil side and the correspondence signal 
on the informatiori collative judgment circuit 65 side 
are inputted at the same time to deliver an output 

55 signal to the engine ignition unit 70. 

A controller 73, including the CPU 66 as the 
center, drives and controls the engine ignition unit 

70. the fuel injection unit 69. and the like, and 
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further sets the magnet key 57 so that it is located - 
at the position of "ST", whereby the starter motor 
72 is rotated, so the engine is started. 

On the other hand, where a key except for the 
normal magnet key 57 is inserted into the key hole 5 
58 of the key cylinder lock 51. movable obstruction 
elements 59 are not entirely moved, or all magnet 
pin tumblers 59a. 59b -and 59c do not jump upwar- 
dly, so respective magnetic responsive switches 
1 1 B are not entirely brought into a closed state, or w 
one or some magnetic responsive switches 1 1 B 
are not brought into a closed state. Accordingly, 
even if power supply signals are delivered from the 
power supply 63 to the information receive judg- 
ment circuit 62 through respective switch members 15 
61. it is eventually judged at the information col- 
lative judgment circuit 65 that an information signal 
discriminated at the information receive discrimina- 
tion circuit 62 is not in correspondence with stor- 
age information of the specific code memory circuit 20 
64:- As a result, no output, signal is delivered to the ' 
AND circuit 67. Accordingly, even if the starter 
motor 72 is activated, the engine is not started. 

It is to be noted that where a plurality of switch 
members 61 are provided in the key cylinder lock 25 
51 also in the second embodiment, a design 
change may be made such that an arrangement 
similar to that of the different embodiment of the 
first embodiment is provided. 

As is clear from the foregoing description, this 30 
invention provides the advantages recited below. 

(1) It is prevented that the engine is started by 
unfair means such as a duplicate key, direct 
connection of electric wires, or the like. 

(2) Since a normal magnet key inserted into the 35 
key cylinder lock of a vehicle and switch mem- 
bers provided in the key cylinder lock, which is 
opened and .closed in response to insertion and 
detachment of the magnet key. there is no pos- . 
sibility that the magnet key is damaged and 40 
there is extremely little possibility that the me- 
chanical key cylinder lock becomes out of order. 
Accordingly, there is little possibility that the 
engine is unable to be started by damage of the 
magnet key or trouble of the key cylinder lock. 45 

(3) In the case of the first embodiment, it is 
sufficient to employ a scheme to use power 
supply signals delivered from the power supply 
as information, and to provide, at a suitable 
portion of the electric circuit, input signal dis- 50 
crimination means for cutting off output signals 

to supply elements essential for the operation of 
the engine for vehicle in the case of a key 
except for the normal magnet key. Accordingly, 
installation is very easy. 55 

(4) In the case of the second embodiment, since 
the key cylinder lock and the controller including 
CPU can be arranged at places away from each 


other, and since the information receive dis- 
crimination circuit, the specific code memory 
circuit, and the information collative judgment 
circuit, etc. are connected to CPU, it is possible 
to securely prevent an unjust action such that, 
e.g.. a thief directly connects wiring to drive the 
engine. 

(5) By the number or the relationship of assem- 
bled positions of movable obstruction elements 
accommodated into a plurality of penetration 
holes of the key cylinder lock, it is possible to 
extremely easily set which switch member of 
plural switch members should be opened or 
closed. 

(6) In the case of the embodiment using a key 
cylinder lock wherein magnetic responsive 
switches as respective switch nriembers are 
used, and the magnetic responsive switches are 
caused to be in a closed state through jumping 
up pf magnet pin tumblers by inserting the 
magnet key into the key hole, as long as the 
magnet key is inserted into the key hole, since 
respective magnet pin tumblers are supported 
on the outer circumferential surface of the inner 
tubular member, even if the magnet key is 
rotationally moved, such a closed state is con- 
tinued. 

Accordingly, there is no necessity of using 
other members such as signal hold means. 

Claims 

1. A burglarproof device for a vehicle comprising: 

a key cylinder lock for the vehicle includ- 
ing an outer tubular member and an inner 
tubular member rotatably provided within said 
outer tubular member, 

a normal magnet key adapted to be in- 
serted into said inner tubular member. 

a switch member provided in said outer 
tubular member, which is opened and closed 
in response to insertion and detachment of 
said magnet key, and 

input signal discrimination means for cut- 
ting off output signals to power supply ele- 
ments essential for the operation of an engine 
for the vehicle in the case of a key except for 
said normal magnet key using, as information, 
a power supply signal delivered from a power 
supply through said switch member. 

2. A burglarproof device for a vehicle comprising; 

a key cylinder lock for the vehicle includ- 
ing an outer tubular member and an inner 
tubular member rotatably provided within said 
outer tubular member, . 

a normal magnet key adapted to be in- 
serted into said inner tubular member. 
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a plurality of switch members -provided in 
said outer tubular member, which is opened 
and closed in response to insertion and de- 
tachment of said magnet key. 

an information receive discrimination cir- 5 
cuit for carrying out a receive discrimination 
with respect to presence and absence of pow- 
er supply signals respectively delivered from 
said switch members. 

an information coHative judgment circuit io 
adapted to receive an information signal from 
said Information receive discrimination circuit 
to make a comparative collation between stor- 
age information provided by making reference 
to a specific code memory circuit in which ;5 
specific codes corresponding to combinations 
of open and closed states of said switch mem- 
bers are stored in advance and said informa- 
tion signal, and 

a centra! processing unit operative to de- 20 
liver output signals to supply elements essen- 
tial for the operation of an engine for the ve- 
hicle only when it receives, from said informa- 
tion collattve judgment circuit, a correspon- 
dence signal indicating that said storage in- 25 
formation and said information signal are in 
correspondence with each other. 

A burglarproof device as set forth in claim 1 or 
2, wherein said switch member is comprised of 30 
a magnetic responsive switch, and is brought 
into a closed state directly or through jumping 
up of a magnet pin tumbler by inserting said 
magnet key into a key ho\e. 
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Fig. 2 
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Fig. 5 
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Fig. 6 
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Fig. 9 
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Fig. 16 
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